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(54) TRANSMISSION DEVICE ADOPTING ORTHOGONAL FREQUENCY DIVISION 
MULTIPLEX MODULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
recovering a synchronizing signal that can execute 
detection of errors for rough adjustment and fine 
adjustment at a high S/N without the need for employing ~i 
many special carriers that are arranged at a high 
randomness and without any restriction of a guard 
interval length. 

SOLUTION: This device provides the transmission 
device that adopts an orthogonal frequency division 
multiplex modulation system where information codes 
are transmitted through carriers. The transmission 
system adopts a structure of the carriers where a pilot 
(CP) signal, which is used for demodulating a received 
signal, is inserted to the carriers in the carrier direction at 

a prescribed interval Mc of the carriers and is inserted to the carriers continuously in the time 
direction. A receiver in the transmission system is provided with a means that calculates a 
correlation between the CP signal inserted in the carrier direction at a symbol in the received 
signal and the CP signal at the same carrier position at the one preceding symbol to the 
symbol of the received signal and with a means that detects a phase component of the 
calculated correlation as an error of a local oscillating frequency of the receiver to control the 
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■v y 7t»t) -urn mttmtmm-? z>m&mm&ftm& 
mtpcom^tDisyxji-v** y r^rojtcjf Asnrvs 

±l2CPfI*i£:, §<Itp<*MI*f<D D l 
;l/Bti^|H|C+i' «J 7GtBlc;&-5 C P«^i:<DMc9ffi|l8fii 
*»tii-*¥«i:, K3ffflLfcfSII8Me>{afflfi£tt*±f2 

c ttt&mtt s 

es&Bo 

[ss*S2] it#js i teE*oeas««ic*i/^T» ± 

^^*h;l/0)ffill8«I^ZCPo;£rA7JU ±SSSB 
SBO^gi5fgS^jSSfcD^S^a^^Mli^^»ttl Lt 

JZk33ElElo 

[ffi#3i3] 1 75M2 tc|2«<D{5jMgBt*5V> 

t> ±ecp«*©«HB*«*»H-r*cpffi#tiH 

mn®&£. gfi*©«^o>>>*^T^Lf2C P*<»A 
£tlTV">S4^ U 7 (KTC P** U 7 fcfW) <fc 0 
< £ fe 1 *T«fc»»-r**"fr U 7 <ttTTW«*+ U 
7t*fc^)^M^t§M4'0{I^c9S'>#/l/<fc!? 1>> 

U StliLfcltlg^^ h;^ffl!8fiiM^ZCP-.^ai^ 

(fitT±0t8Mr+ y T i: Wf )oflHt 
«t><0-»4?;l/«fc D 1 J/y*/Ht©BD±BW*lr 'J 7© 

mmmm. c p*i«tB^-r«±MMi«ffiBHniDB 

ti^ffiMfSfM^I CP-it, ±8B±MSft*ffilHttJ*lsl 
»3^6W*Sn*«H««#2CP»i*X*U ±K£ 

*-r 5 PMfUfJS ttl HISS* Wf 5 c 4: *¥fWL 1 t z mm 

mm, 

fj7 tffct) T-ff mftmt&tk* %m&mmLftm& 

'J 7 HUM c XM t T% g««^<D1Sill©|g©S 

^(J-XTS P©^tl*-r)^}f AStl. **y7^fatc:± 
12 S P'<I*f<Dl? A«tt*ffiB*-»*;l/»KM c 'J 



(2) 2 0 0 2 - 2 6 8 5 8 

2 

y-f e. lts A^nrc** y 7*gi££*rr se^B»c 

sP/l/T^-V y 77^tS»c}f AS*lT^3±I2S Pff©+ 

•vyraxTs p*t'J7t»t)©i^i:> Mt->^ 

/UmWIHIi;*-*' y 7ffiBlc&* S P*t'J7©Iffc© 

&&£?*&&&&* 

12 s p«^©«ii»iiffl[*»tn-r*#a/p6a**n* 
h;i/©fflH««^z s po*a*u KfflKfii 

d*§Z S Po£rffli,>T, feSi/MiMtcig^tcaiBg-rs^ 
^tf/l/TWttJLfcfflBOlilMMI^Z S PoSrfflV^T, 

±aE*«»B©B*«»B®«i**«*-K«fi^*wffi 

[flume] «*B4 7iS5»ce«oeasst«fc:*v'» 
t, ±12 s PM^fflM^fii^iitB-r-s s p fitting 

20 SiWlalB , >*;l/T-±f2 S P tfff A 

stress** y 7 (wt s p *-v y 7 tffc-r) * d ^ 

< £ fe 1 *T®J{c«jg-rs*-v y 7 (JWTTMSW 1 * U 

s^-^ ij7(ttT±m«+t vT£Hto?)<Dm^£m&m 
nstaggfift^z s p-i ±iB±[»gf^#fflHSlsciHi 

B*>?,m^*nStBB3ffifi^Z S P*i€:fflV^T> 
fitfi^ZSPo. ZSP-i, ZSPh»T, ±ibs 

40 mm a 

t, ±f2 s p** yrotta^aasM ties pbeb 
st« pffiB^s p+^y7<Dft^t, m t 
;bi!u<D|S)i;*-vy7{SBlc&3S p^+ 'J 7<D<l^i:(D 

K<Dt§B8(i*»t±iL, mm^ h)v<ommmm^z s p 
o^tsM tiios pmm®<mmn®&£. km t 

BOS P«9*BBB»IIC|HlBS*»&a*«ti*M tffl<0«B 
ffifi^Z S Po^tA^jL, SB*<D->v#;H<:ifASn 
Ti/>*S P**'J70EB*a-rs PEBB#«%*I» 
50 'fflUTffifc-rsS PEfi*fflBtt*#-r*ci:*1$«fc 
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T> S P**'J7'cQGiB#g£-5M tflOS PEBS 

PEB03S P++'J7«l§i:> 
tf;l/J; 0 M t zs>#frifi<DmV** 'J TfaBlcWS S P 

•DtBHilifl^Z S PoSrfiJ/rf -5M t<I<D±§2S P<I^ 
tBHiHSElElKi:, KM t<I<OS PEfittlc, KS PES 
<*>S P*-v ';7<kO'M< tfc 1 *TMlc»»r**-* 

0 M t -»^;I/S<J©rai;T»MS*+ U TOB^ORflOtS 
MtlWSPElSlc, ^SPEI©SP*t'J7J;>) 

'>a < 1 t 1 *±«k»sm-**+ y t* (±bs&*^ y 

WLfc«Sg'<* r-;KDt§fI8fiIB*f Z S P.i SrW^fSM 
t ffl©±Wgai*fffilJ8iaWl§]8&fc, KM t fflo/ W n >y 
h«^«M»»aiS*6tB*«n*M t flOffiHffifi^ 
Z S Pot, KM t flOTRM^ffiHMJVHBfr&tU 

^j^nsM t mcommmmm. s p-i km t <a<o± 

IW»«^ffiHijW0ttfr6ffi**n*M t ffiKOfiBSaA 
1§Z S P*i£rA2jU SftcfuO^tf/l/tctf A?IXT^ 
5S P+^yr^EB^g-f S P6aB#^fl*§£*WL 

Tt±i^5 s PieeitaiiHiiis^w-rsc tz&mt^z 

[tt*JS9] «#3H7iM8tcfe«tf>{roM^B£*5<<> 
*C, ±12 S PB^taUgmielSgtf, '>S<ttMf>y 

5p7W±o«BM, m—© s pebo s p*-v y T<om^ 
s s pmm&m : tm®&-r:3b*). ks pm^mmmmm 

\ Bjtp6a**n**BH««^ZSPo*A*U 
^ tD->>#;l/^Dffl5g<Hl^Z S PoSr^tyJg^M t 

wmmmmi. s po^?,, &m*><o~»#Mc&x 
^nx^^sp^^vroymm^m-rs pebs^i^ 
ttwmLTBiJrtz s pffifi»tHiHiss^-r?.c 

[HaWI 1 0] 4 TiS 9 IcftMcDGmgiWlcts 

v^T, ±12 S PB^I§Hift*llB£±£TM&B#tBH 
WJIlHltti:±K±BI»«#«B(I»»iliSftV 
M t -»3p/WM±<D»lH> IrI-OS PEIWS P*-v y 
7<7!><H§<DKtllIHHH§Z S Po fcTBW** 'J 7<DtB 
Bifida Z S P-i t±8Hg*+ y TOtmaffiB^Z s P 
.i*MtiiLTtiijT?Z®&%:m?Z S PB*§fflllBill»lH] 

ffiB5fiiiI^ZSPotZSP-itZSP»i£:A*>U § 
<ltf>co>'>4<;l/OfflB8fEfi^Z S Pot Z S P-i tZ S 



(3) ftffl 2002-26858 

p»i^tr>i£M t iyytf/wmmmmm. s pot z 
s p-itz s p-i^e>, gm'p<D>'>XMcmxzftT 

V>5S P*-v yrOEB^g-T S PEBS^B^SrStH 

LTtB^-r^. s PBHBmaiaig&^-rac t^mst-r 

[0 0 0 1 3 

svHcit$T5jg&*©*82ii£(*+ y t)tmwbw^* 

/0 fij2fir&iS£/§i£&#iiJ£fig8ll?j5£ (Orthogonal Fre 
quency OivisionMultiplexing:J^T» OPDMSS^Si 
"f )£fflV^c{nj£^BT-&oT, #{CC<D0 F DM^S 

CO 0 0 2] 

7x—>'>y{C^>gll73^i:LT, OFDMTjiWP 

SfciM, F P U (Field Pick-up Unit), jj^lLAN^ 
BPT^<cD)SfflW^jt46e>tlTl/^o C«rt, UH 
F *©ift±ift-r ^*;l/3BfiaSOBH«»ifli t tfs&co^T 
ti, rBWWWB^-r-fT^IU 1 9 9 8 Vol. 5 

2. No. i p^na^n-ri^s. ef^itL 

t, B#<9U H F^©lfi±K'r-r ^^;l/»()ll^^<D->X 
-rASfig^*)±tfTI>iB^-r5o fib, C»~>XxA 

OF DM7?^«±. Sl/^tC— ^COMKS f s^Hfil 
f s' (=l/Ts')T-f^->'^fflLte 

*-V'J7*ai4«|1 4 00*7?J&9, cn?>cD 
j^-rSft^t UTti, 3^-V>^l/(3PgB)<0lfffiW# 

^-tr^pOh^, 6 4ffliS^S4i^ia(6 4 QAM : 64 
Quadrature Amplitude Modulatio^^OlnlUIWIW^i^^ 
ST^IB-T**- Kfi, ^CDSSF PU (Field Pick-up 
Unit)^£0(te<O(E^B{ct,jgfflor^T*feS o CCT* 

|B)mSSS73^T'^l|-rSO F DM73 3W>£>ggB<D 
S5£3fetWtLT, ±-try^>r-«r|H|C6 4 QAMT'SIit 

[0 0 0 3] 0 1 9(i. HJBgH^a-CgBW-*-^* 
50 VFO+^yTISJi?:, Mtc^U<l«B^-rsi3T-^5o 
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(4) 

F DMl§«:tt«tS l O0i/>2p;l/«rS-r 0 S P fc» 
^n^HftBl rpj te. «IH<OIB©ji«Pfl^«:IIS'rs 

Zfctb. S P (Scattered Pi lot) t&*ZnT^2> 0 fc 
ffU HI 9«S P<DiEB*«SW^Lrc/£t*T*fe 

#j<7)TMC C (Transmission and Mul t iplexingConf igur 
ation Control)** U7\ ttftlfll SI A C (Auxi I iary Cha 

*»4f-* -p2iiittai8ffll(D B P S K : Dif 20 
ferential Binary Phase Shift Keying) ^tl/Cs B#|UJ# 

7©«KFlRl0nHtt3*IBBT?«*0^»L. 0 1 9t 
[0 0 0 4] O F DM^giSglOlW^^n >y 30 

*«/a*:B 2 o tc^-To m<D±mic7jk-r&m&&v 

tt, eaS-T 6 4 Q A M^l!l«]gg 1 T% 6 4 

PvKSP)«, TMCCRFt, AC«FfW»X* 
ntc&, 1FFT0S3 U Xg^( I F F 

T : Inverse Fast Fourier Transform) ~£tl%> 0 £<Dt2£ 

mc&*). 6 4 q a Mimmt. »nn»iTs , *s/>*;i/ 

«lc, OF DMm j %<D&$'>#J]'<omt>*)<D®lft%:, %\ 
tCcfctK ff-F^V*— /</l/#ilftn?^ CO*— F 



If P£ 2002-26858 

uitmrnmrnammo' icz^r. TKmeamvam 

[0 0 0 5] HOTftJfc^SfigfiTtt, Sfi 

9TS«WB»(Lo)SJM§l 0T3E£LfcSflMW3 

;^FOOFDMiftfSSSn-5o COOFDMfi^ 
tt* SlCFFTIelKl lTd»7-yx«*(FFT)S 

(n s, n c)lCftmZn%o iU n s tigftfi^Oi/ 
n c (i»(|*nft*t U TO*-V U Z# 

( n s f n c ) tt. SS^lHlgS 1 2 T#HE0Sg 2 £a?0#)KS 

4QAMi§tCl^tlSo fit, 6 4 Q AMitiilH] 

0«»T?tt«BLfttf, »««**«»r*K:a:. F F 

jaaB»«Hjs»(LoH»»)o»raw«r. §ftfi^g# 
tmmmL* &wm% vol. 23, 

No. 2 8tC. WW3ISii**J*0— 0d^W*atlTV^ 

[0006] coriiJnftMfti. /ifgjg&sw*- 

* U 70«t*ttOHijaWmtt» TMCC, AC, 
i:, SfiSti!MH«nfc«*OTMCC9<!)*+y7ffl 

[0 0 0 7] 
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=> >^A14<DiS5^ia@^}fO^SSt^cD^S^*^ U 7tf 

+ y 7«a{c*£fcftl3ft#£ i;*IHH*««£*-*. $ 
fc, C073ffiT*(i, Jif?(Lo)Jli£iM>V 1. 

6 *»-f nTi/^^tt, — axEBitc 2 ##-fn/-c;si£& 

«Kifi^SBB*#O0 F DM<I#H? L©*SB8£:2}ii&S 
t>©T*&S„ ZrOfclb, 0 F DM<I^©$t^t;:ifi(,>j&Jg 

■y *©!§-&©#- h'mm^Z h*oHB««4. 
fr£<fc5lc, HSR, tf-KfflH^hJl/OSNJttt** 

!)S^tow6i\ l o m&8i<D MwmmcM 

[0 0 0 8] 

it««F**eas-r*itss«ift»»*j*H««**oGH5 
iit*jfe-3t, ±8e*+y7« | , uT^i6»c{±m^ 

<?OlMBOlSlCffll^n*/Wa-y Hl*f(C P«#)© 
if A^nfc** 'J 7B36**rr*£2S«BK*i^-t\ t£ 

^©-»tf/l/<fc 0 1 -»#;l/Su©|n|L;4 i -v V Tffigtcfc 



(5) 1$Bfl 2 0 0 2 - 2 6 8 5 8 

* 

Bfc&tvr, ±120 Pfi*<0tiHft*fl*8a-rS¥& 
*»6m*J*n*ttJR^f h/K0ffiHtt«*I C Po£A 

fi^^rwm l t a*»* « wta#a**-r * t> © 

mmmmm^wm-r^c pmm$mmwis\&t. se* 
©{§*§© -»4?;bT*±tec ptfjfAsnn>5*+ u 7 

(C P**y7)*9'>*< fcfc lfcTfflfcBSS-T*** 

* y 1 «>>#/bM©rai;Ti***+ y 7©{i^©& i !©t§ 
HB**au mta^rcmm^^hfvnmmmmmc 
p-i*mti-tz>Tmmm^mmm»®®£. §fi*©fi 
#©s/>#/i/©±Ec p^-vy 7«fcy>#< tfe i*± 

>J7(±BS*+ y 7)o«^4:R«e 

fpOS/^^/l/J; y 1 j/y**Monn;±i!W*+y70 
«*©M©tIHtt*«ti U HaLfctBR^i'h^Offl 

n*fflHB«*Z CP-it, JJ£JdB8HB9ffiHtt*liI 
!5*^ta*Sn*ffiH«[«^ZCP*i*A*U ±BS 

2j"r*«£fi#»ail»«tfrr*«jafc Lfcfc©T-;fc 

So 

[0009] £7c, av^teiws-*-**»*o«as»(* 
+• y 7) THmiw*e%*«*&MttR^$s*ai 

30 'J 7F^RIM cxMtT*, gfM^O^SWXSKlffl^e.n 
tc±IBS Pfi^©}f ASn5tel^'»^Sl;:M c + 

* y 7f 6 brjf A^nrc^-v y 7«ua**rf*eas« 

-»3p/l/T'++ y 7^|fi]{cJf A*tlT^S±ffiS Pf§ 
0*t'J7(S P*+'J7)Oifi:, M t -»*;l/i<0 

rau+^yrttBtcfess p*^y7o«^fc©racDffi 

±ES«KBOJB»»««ilM»<0Rlli: LT^tBLT^ 

40 eEAffi»fiBsak«iH«i-r«#s$«-r«C]SSEBt u 
^mmmwm^Mm^r 5 #a*> 6 u * « aw* f 

h;KOfflHfiim#Z S Po^rA^U, K^BIfiiM^IS 
aLftBSOffiHfiSB^Z SPo*fflt"T, ±IBBB8 

B<oja»HBBoKB*a^«a«9*wa LTffi*-r 
jnsBfcfe«/->T, ±ies pfi^<DtaBBSi»fii^ica-rs 

S Pfi^*BB8}g*lE]gSi:. *««poB^O'»*/l/-e± 
50 tes P*WA?nT^4*lry7(S P + *'J7)J:03> 
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rcmm^t hfKommmmm. s p-iSrtti^-r-sTissjg 

P * + 'J 7 J; y < i: t> 1 *±«K »»-T 3 * + 'J 7 
(±(88**y7)c0{I^fcK§fI*O->:ytf;b<fcy l > 

>#t\sfit}(Dmv±m®*v y 7<D(s^fg<DtBH{!£ii 
^■r5±fss{H^fflBiiissi5iK^, ±tes pfi*t*srai£ 

*IIU»*»5tttfjS*l*fflBBB«*tZ SPofc, ±ET» 
*fi^tiMifWBB*»6a*Sn*«BB««^Z S P-i 

H*§Z S PoSlv^t. & ii;g?-f 3 f 

>jp;l/-P»BLfc«8»iao«B8ffl«^ZSPo. ZSP 

-., zsp*i«ffi^r« ±esMraaiomM8aRoM 

H^^-r^Mfl^^^W LTtti*rr SBBB^JWHiatt 

[0 0 10] SfcCOGiMSIBfCfeV^T. ±fBSP** 
'J7«ttltfI4*M tflcQS PEISIC MS PEi 

u wx** h/uommmmm. s po*m2rr*M t 

<B<DS P«9£M0|taBfc« MMt<l<DS P<f*ft§IH 
BWaBfr&tttfjSftSM tffl©«BH«HtI S Po£r 
AftU gfi«t»©5/>alOW«:» AStrEVS S P** y 

PEBWtBmffi^-rsfeo-efeSo sfcjuoe&gB 

ictsl^T, S P*t 'J 7©fiii!i«Sft«M 1 1© S PE 
flfttc, RSPE*0SP*t'J7Oflti:, B«*P© 
0 M t S/y*/bB©rai;*-v 'J 7<itBtc*?"?> 

s p*+yTo«^fconB<offiH«*BtaLx aw** 

h/KD«H««^Z S Po*tti2rr*M tffl©±ES P 
B4HMftfflalB£t lMtlOSPE!Stc> MSP 

eb<d sp*+'j7j;t)'M<tfci #TBn:»»r * 

WOMt -»>t*;l/HuO|B)i;TKf^+-\' y 7<9{I^<9it8 

z s p-^miit^M tmv>Tmmmm@Mm»®& 

MM t {&<D S PEBSlc, MS PBEBcOS P^-v'J 

7iD'n< i*±«icB«-r**iryT(±i»« 

^FWT)nm^t. BBfe'POS'Vtf/l/J: t) M t 

U »fflLfctSB-<* H/MDffiWfKI^Z S P*i ^rtii^) 
t§M t ffl0±IW$fi*tiBftJ*lslB£, MM t ffl©/< 

fitfl^I S Pot, KM t fl0THH&ft4»4BHft*@R 
*>6ta^J?nSM t B©fflBIIBB^Z SP-it, MM t 
BO±B»fi^«IBB39tEItt*^ai^«4i4M tloffi 
HBA4Z S P*i*A*iU »B4>©5/;/sl«/Uc»A« 



(6) ^1200 2-2 68 58 

/o 

nrvss p** yr<oEB«rS-r s pei#§i§* 

WtbLTtB^t--5 S PEBBfflElB**-r*fc©T* 

3o 

[0 0 1 1] BKSfc, COGiiSftBtefc^T. ±12 S 

ww, is]-*?) s PES© sp+fj T<DiM^<Dmmmm 
mm. s po«rwauTm*'r*«jfi*W"r* s pm*% 

sn*«HBB#z s po^atju sotc*/>*^ 

/0 afBHBB#£ S Po«r#tfia^M t -»^;K0fflB8ffi 
fl*§Z S Pofre>. §H<^£D~»#MC}fA5nTl^ 

s p*f;7oEi*ats PEBS#m^**aiLT 
w*rfss PEB^miHis§^w-rst><7)T'fe5 0 srcc 
©easBBKfc^T, ±iss p<i^fflna?fWiHis&i:±ie 

TBW8«#ffiB8»WiaH t ±flE±»«ffi*t«K9BHI]B 
*\ 'M<t«,Mf»#/l/K±©«SPI> |h|-cdSPE 
lO S P*+ U 7<0f §OK«B8Ifi^Z SPotTm 

tt**u7<o«nB«*2: s p-i t±m&**VT<om 
mmm^z s p^*BmLTUtfr*-*«»**rr*s p 

r&b^bhbbibib t ±m&mmaMmn®&fr 6 u 

*«tl«#*IHMi«#Z S PotZ S P-i tZ S P.i St 
AftU B«*©S/>3j01/©«BBffi«^ZSPoi:IS 
P-i tZ S P*i«r-g-tyi@^M t ->>^;l/CDtgMffi<l^Z 
SPotlSP-itZS P*i**&, S««t><0^>4?/l/t 
»A**lT»^*S P*tU70EI**tS PEBS*§ 

m^wiMLrmiit^ s PEBJttUBB«*rr«*iA 
30 [0012] mmmcttftt&mmeBUsa*:m^& 

46, 7>^AtttD^U>EBSrJfo^»*© 
»S4*t'J7«;«JStL4v\ ^cOiS*, fflj^(^t> 
■a-/c^^ 'J 7«JS*«Wr *B, ^5*^*-v 'J 7<DEB 
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(7) 



2002-26858 



) 



It 

fcoTl^fco CtUcM LT*«WTfi, OFDMfi^tc 
#$tlS 1 #1 #<D<I*f£ttgtU M^Wnyh 
fI^£IR9ffiLTfflll8fi*#46So BP^ £-&*<D* 

■vVTtfm'&zri.T^zoF DMm^tg&o. i#i 

#<75/^a-y hfl^SNJtfi, 6 4QAMT'^IS^n 
fc** UTCDM^I^D&ff&S NJtcDfl^T'&So * 

g?M&fcb£ii5 S N itT'HStst- £ c i: #T-£ S J; -3 tc * 

So 

[0 0 13] 

tta-r*iai8o» 1 lanc^ugHBa-rSo * 

ZC Po(n s) = Zm ICP(ns 
xC P*(n s- 

x-r*++y7MW> mfi^ao, 1, • • •. h-k 

(1+mxMc) liC P+t'JTtfjfA^n^t'JZ 
<DS^^-T„ El 2 ©!§•&•, Mc = 5^45„ Sfc, 

cp'( )t±cp( ) <Dmmmmm$k*mL, z» 
[0014] cpmmmm^i i o^<btat>^tcmm 

Ml^ZCPo(ns) fi, t»iBffl<OKH^*ffilHlK 1 

5 o icxti u l o jB»»o-s"n***-r»i8«^** 

ffi-rSAV *-<DattB8{cASBU^ ±13* ( l ) 

KicPL<MmLT«<. -IRK, 80R"<* h/KO 
f^CPtns, l+mXMc)«li> v*f;U7 

OifCPtns-l, 1 +mXMc)<D{£tBi:{±f5l?3?L 

±es (i) © i i rto, «««»T»6n** 

^^h;KD^|6]«. if©** U7fiI<DC Pilate *3 
l^Tfc, StfUftt (li) (D-ftfalcfa^tzWk^*? hJl 

ffi«OSIEaft«:SL. Lo®WL&<DTtl<D&lCttm-? 

So 

[oo i 53 03 1±, ±e* (i) <DmM^m^.mc7ik 

Lfcfe<Dt?fe5o EI^O&^(D^91tt, 5£ (1) <D 



/2 



JfA^nT^S^-v 'JTlSjitc-rSo El 9<D® 
IDUD7 h(I^tf£t£e>l;:}iA£ttSS P£<DM#Bfl 
B|{c-rsrc46, EI2T-li, 'Wa y m^fflA-TStt 

mzmtm^tt. mm&z&m u re c p (continual ph 

ot)lcg;tT^LT^So HJW3l*&**JBi:LTti:l« 

7?fttcOV>Ta«W-rSo HH)'Wd 7 |-OT(CP)« 
/0 B8tt@II]S& 1 1 0 <b?&i8ffl<Dg|g{I*§StHlH]g8 1 5 0 

T, 'J TO«**KJBM«tlfc F F TUBS 1 1 <Otii 

timmt. cpmmmmm&i 1 oicA^nso c 

PffigSifWlalSSl 1 OT-lt 02CDC P^lfA^nTl/> 
S*-V UT(C P + +U7)(D, Sfltp<Ov'>'^l/n s© 
i^CP(ns, 1 +mXMc) SMM'OS' 
<}:») 1 ^>3P;1/bu<D^>^;1/ (n s-1)<D|H|i;*-f 'JT 
{SMlcSSII^C P(n s-1. 1+mxMc) i:cDP^cD 

«KHfi«r»mbTm*-rso jgtc*f*»«ctt. 

s)£»tbLTW7WSo 
, 1+mxMc) 

1. 1+mxMc)} (1) 
So Sft» **Bl©ifeORti, 

i * i ^co/jfttf < «ftra*«, nm'\k<omM^ 

•^^7 h/Wc&So CC0B#, tmWik'Dmm^ hJUDM 

ma. cp^-vUT<o*iSTfeSH2|£{gtcA#<*s<o 
ImW'&omm^t hMt. I^ic s NJt^iSvMi^ 

t§5 0 (StSMLfcO F DMfl^OCNtbtf, 6 4 
QAMf!?§^t)$l 0" 2 i:4oTffifflta5tK.*i/^^ 
U^;l/T-«S<I2 2 d BT'feofctLTfe. WJ^tf 8 0 
#©C P*+ VTWiPW^-TSi:, J!)D»^1S*^^ h 
;UC0SN1±{±, 22dB-3dB+19dB = 38dB 

40 t45„ cc-v-3 dBi&mf&fkmc&zmgomim 

mx-&>y. l 9d B(±)!iDW{c<i;Sjaig<0{giiSai ox i 
og(8 0) T-SSo C<r)^{i, 5£ (1) T-^tofcC 
Pfl^Offi^fim^tDSt^^, «i:A,if^-rsc 

x— >*>^r— gp© c p im<o u^i/^anrcfli 
nso en^> ±§5^ ( i ) T'lmmmnic £itc p 

50 IC/Jn$<40, ±sSO*aS[^S(C(3:i:A,^^L4<4 
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(8) 



2 00 2-2 6 8 5 8 



) 



SSt^o^g^ l»telE«cffl2*.3c£:tfT-#3„ >S» 

IC, U'-Ol/tfig^U S NJt*^<&oT^£C Pd^ 
[0 0 16] JiUKDfcHSfcgtc, lSt/?81llffl^M&ffl<0 

mssi i oA^ew^Lfci^tcffic^sNit^wrs^ 

-^h;KD*S|iB<I{I*?ZCPo(n s) »i, ^HfflO^S 

tc, »aj^nfcfflBI<ifi^ZCPo(n s) cDI»^e>cO 

t^o fifoT, «tiEBS*^te{i, tSgBfiUl^Z C P * 

0 Zc P = Q Zc P / | I Zc P | 
CCT\ tSBSfiUl^ZC Po(n s) <D^gP£QZc P . SI 
gp^rl Zcpi;fELfco MU CCDifiMiCT^ 9I t »^ 
4 5S£ig;L5£:> tUSXDmtfi&micmiz U 04<DfiBt 

§<, ^<otctb. mma±. 9 oftiaemi: coxitis 20 



14 



*o(n s) <D<affift£ll&miiU ?8ISfflO}£SMfI*§d f 

[0017] cc^iftt,, floitS^Stfiio/hS 

-T&o iKOlffi^ffifli, iHIi§ICPo(ns)© 
(2) 

^ft*&aiir3c£«T*£&v\, fc?, ±ess (2) 

Zc B I / I I Zcp I <Dffi^r#46T*3<o CCTftt, C 
(Diii^a b s q Zcp£f2-r o 



fittfflt?*ftl/\, Sfc, ±E£ (2) <0*T?», 9058 

0 2 a b s q Zcp < 1 O&tt, 

d f d = s i n g (QZcp) • a b s q Zcp 
12 a b s q Zcp CDB#(i, 

dfd=sing(Q Zcp) • 1 

1 Zcp 2 0 (omt, 

d f d= s i n g (Q Zcp) • I 
ing(QZc 0 ){i. QZcp«®14 



£-t% a C CT\ s 
[0 0 18] COSiffltd fd<Offi«r0 4lc^-rt, 50 

mm<D&r>rs.mm^&z>o cct% Lojs&sco-m 

MSBKttS. ZVfctb, JJB/O^ma-Cttiblt d f 
dtt, ^{C&i^jfifKT'&tK feffl^e Zcp <0^i^T> 

£8§£?C£tfnrg6lc&£„ -7?, 9 Zep#4 5*W±t* 

nft^s tK9os«±fnfc^©d fd«o{ii(±, 

tcHSUT*5< i:, C<£B$©§ltii#Bf;£S#g<*5 

^T^SCfctc^feOftV. fc*>, 0 4(D#Tnj££:L 
T. a b s q Zcp= 1 t&L2>&1kMh,rit>\ ffigcDffitc 
g.£ci:tfT-#So fSU mt&mft±. a b s q Zc P 
= 2 2 <DMm<DmcM£:<Dtfm%\T'&2> a C tf>1t 

@ioc ptsB8^®iHi^ i i o tvmmom&m* 



(3) 

S&rf 3ci:tfT-#5 0 
[0 0 19] l»SsttiSMELfc*% *KBI 1 Olelggtcfct* 

CPo(ns) fcjtaJU 5€>tcTK^<l^fflBI®»(H]SSl 
2 0 fc±RgMB5tlNtt)!£|s]Bi 1 3 0*'&tttfjSft*« 
BBfilfl^ZC P-i (ns) iZCP.i(ns) fcfflVTSI 
J&6"f3 0 c<Drt, TIRSHreffiHffiJISlB l 2 0{cti, 

c ?mmmmn 1 1 o ^isj^tc, fftihissi iom 
a«<f*A*ju c pfflM^icmsg i lotrnvmntt 
mm-?*,, mu cp^-vUT^ffiBiffi^wta-rs© 

«*»af *. SK*«tW»ct4» S«4»©-»#/1/n s 
(DC P+^U7«0»l<D+-vUT«D«#Z(n s, ( 1 +m 
xMcH)t, &m$*<Di'>#>\'&K> 1 ^V3p;l/®S<0-> 
y*;Hn s-DORi;*+ 'J T&gtc&Sfl^Z (n s- 
1, (l+mxMc)-1)fc©M©ffiMfflT»*«Mffi«^ 

zc p-i (n s) ^tBLTm^f ^<ra*t, ± 

K»^^fflBii^»@iS 1 3 OlCfc F F TIB 1 1 (Otiitl 

mmzxtjL. c pmmmw\sL& 1 1 o^iguin^n 
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m*& 0 rcfcL. ±.m&mmsmmm\Bi& 13 on. 
T»8Mi*ffiH*j»iaB 1 2 0 timic. cp+t>;7 
4 k> 1 *±.\,mm-%*\ y TicwrstaKfi^SLUi-r 

&o Mtc^ft&tycfi, §^«t»«D'»#;l/n sOC P++ 
U7 T <D»£D*-^'J7'OfI^Z (n s. (l+mXMc)+l) 
gm^Vis 4 9 1 -»#/HuO->y#/Kn 
s-1)cOPC+-vUT{4SlcfeSm^Z(n s-1. (1 + 
mxMc)+1)i:cDHOieB8fiiT'fe5tgB8ffl^ZC P*i 
(n s) *JWbLTffl;&-r*. 

Co 020] cnecoiiiigTfifiSstisiiam, cpta 

ffllil^ECP-i(ns)fcZCP.i(ns)li, ffiBM 
{l^ZCPo(ns) tmmc. ^{CiSS^SNJt^Wt 

ri/^-So his. cti?>3-3<D®mt. mBicm^^z* 

<|Sli;(HlKlifiic<DlllB«:ffl^5Ci:^T*SS„ CPfHH 
&»IhIS& 1 1 0 fcTBH&t^*aii«MSlIIS& 120£±m 

&m^mmmm®& 1 3o^p.m^^ti/-c, 

ZCPo(ns) fcZCP-i(ns) tlCP.i(ns) 
ti, SiSffltDg|g{I*IWffllIII& 1 4 0tcA^jt. ctt- 

nTV^NfO, fflgflfiUl^ZC Po(n s). ZCP-i(n 
s), ZC P*i (n s)©IB©H«fcOlvrRM|lKBll|IJL 
T*5<o 

[0 0 2 1 3 H5«, S«««OL oHjfiftWSfiffl^ 

©cp++y zcDjfigi&/g&&4 oo. 7 *ft-?txrcm 
^<Dvm^m.t ®.wm?&Zo mmmm.&.«ix\ * 

««^OCPOH»»«iltBtx *<0*#S**LTV* 
So t^fllOC P«#«tRfOS^#*F F TlsJgg 1 

y Tvm^t UTWe-n-So ccr% fifc|g<o[&*£ 

14, S (l) fcSEoT. nv^OA9«(MtHUIU^ 

zotctb, f f t @% i i T-jgp^^ns^-v y r tc 

(4, H^BltStC Pm*fcDfig#©{tef;:, *l/->BaS<9 
^T'jjVfBM$*-vy7f4, 6 4QAMT'gHSnt^ 



(9) 2 0 0 2 - 2 6 8 5 8 

/<5 

<ft| 1 o fOSl. WfflCPo(ns), ZCP 
-i(ns). ZCP»i(ns) (±> fiH/^91T*^tCPi 

[0 0 2 2] W±<0*H«r»(c. ffil)3ffl<DRM<I#Wlii 

tuggi 4 otfettsffl^fflo^^d froynmyj 

A^JSnrc30©fflBHlM%Z C Po(n s) , ZCP-i 
(ns). ZC P*i (n s)<Dffim<D*:2Zttlt®il^ 
m*m±\crj.z,*\y)T*ifrtb%>o fit, fflBMfM^ 
/0 Z C Po(n sJOtg^fltf^AcDB^ d fr = 05i'7 
>(0*»)tU taHfHI^Z C P-i (n sXDW&m* 
«*<7)B$f4d fr=-2 /r^i/*T>(- l##)tU M 
IctllHHI^ZC P»i (n s)0««ffl[««»*©^t4d f 

r=+2o^7y(+i*»)tn. c^jumcj; 

0, ±0. 5*#CDfit8T\ L omi&fSVD-ftimZWlii 

^vrc pii^eDjiifiatcgfeifiv^-v yT{4e<DtiKiffl 

ffi;CP.i{ns)iOiiim*f<45, *©fc 
46. dfr=+2«7->*7>t40, ±0. 5#co«Jg 

££o 

[0023] c<DmMm{m<»mim%:m^%?3mt. w. 
i 1-4 2 0 9^&mi,cmffi-$tiT^z>. c\Nms%*m 

^CD+-V yTS^nmax, iWcA^&jgfUSRnext^: 
JO #^SffiB8M<i^^^yT##*n next i:-TSt^, 
Al/^EPT-SfC PfI^«ffiBf4, jfiffit^lc. 

d f r = 2 /r x [(Rmaxx nmax+Rnextx nnextJ/CRm 
ax+ Rnext)] 

C CT\ 05«O^I^ nmax = +l, nnext=0i:^: 

Sifi(HW-»T% mmm^d f Rmax/2> 
Rnext <D^4x 

d f r = 2 n x nmax+ 0 =?isTy 
40 Rmax/2^ Rnext cDB$(± N 

d f r = 2 n x (nmax+ n next)/ 2 7'>7> 

Sfct4„ Rtnax/4^. BtC/hSftIf -y h>>7 htOi 
JStffl, o55tH4^ne.©ra(DjinigcSffitc0ttl«E«:IISg-r 

ntf^i/\ co^tc, 0 i coc ptgnassKEiHiss i lot 
Tvmm*imffimmh \ 2 0 i:±B5^fi^fflK^siH] 

30 tffillSfflcORMfi#»miHlSS 1 4 O^rffll/^ 
4:, TMCC^tOfil^^^^AttcoSS^^BeS^O^ 
JO *:cO!RF^*-vyT«rffll,^-rt, ^t'J7$S«(4<0L 
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(10) 

[0024] mKOLoMmm^ntam^i 6 0(t ± 

UttiHSSl 5 Ofre>tb*j£n*ISM{I^d fr£:d fdfr 
at, 1 / Ad<S2ttfd£, K£fi*3ttl§]B 1 6 1 £A 

<Adi:^5ffi{ct2^-rn(f, ffins-po^0R«flm 

H^f{CJ|HiSS«Sia8S 1 6 2 lctA*t*. ffiVHBEfim 20 
®& l 6 2 T-fi, dfr = oi:^ofti$tt, Lojg»3& 

r^sc^arr, sw«««9H*ffl*-r*. as 
£W7j-rs<, KSA^sKHKii 6 ltit, pam^d 

fr/Artdfd/Ad, S&KfillWSttfl^&A^U 

Ltd fT*0-C&Z>C£&m-?mm<Dt$l l t, d fr/ 
A.?;IffiLTdFtLTUi^U L oJi?£®C<DSBilg 

[00 2 5] — IfflHfiMfi^tfd fr = 0T'4D5C 
fc«r«-r®^§H©B5«\ d fd/Ad?;i«LTd FtU 

ttBB 1 6 1 ;&»6m*lLfcK»I#d Ftt, 1 
6 3KA*LT«#«*tU D»fc*MM»Vco 
nt£\ 01OLo $iJ3JHl^gmieIg§ 1 6 0 Oltitim^t 

l owapM^gtaiiiK 1 6 ofr&awjsttfcfljawi^v 

cont^rVCO 1 7 OfcA^J-r^^, L o/S&SMC** 'J 
*fflV^OFDM^T-, IfflfXSnS/WuyH JO 



1$gJ|2 002-26858 

ft, l os*»o-rno^€*tcHe>-r, iBii-c-aora 

[0 0 2 6] &tc, *?$MIC£Z>L om%LWl<0-rtl%:tk 
MUTTS. at&ffifflii. M l 0 1 

fs^-v i> T^ito^&tcjsffl-r 5 tot?**. in^> 

CP<I#OflHfl«$&£ftbt>(;:* S 

*3*ffl^TK»l^*IttH-r*o fib, 0 1 9C0^-v 
■J 7*g3iT*tt, fUu y MI#S PjWSW^GlfclBfcW 
Kjf A2ftTV>3<, ^tlfcKtC S Ptf}? ASnt^ 

;1/<0S P(SH(S PEHOh 1 -PT)<D->^;K0S 
P{iH(S PBBBD, • • 4#B©'»#;I/OSP 
{4S(S PBBB3)i:v>o«};^lc, S PEI0*>5 S PiB 
B3 tT'<OS PcoBBH^Oil^n, -»3p;l/ttfc s P 
<D** U 7ttBtf&tt-r«£tfjB 1 OHfiS^Ji: At < H 

1 9tc^"T, +t';7^S P<DEBcoS5ScoSJi:|pl 

4fflO/Wo-y H3^(S P ) 1§g8ill^lHlJ« 2 1 0~ 

2 1 3*W6nT^5. StC> ftifnSI+Oi' 

M t 5'>;P/l'WO*lr 'J 7 (n s -M t ) tOHOffl 

w***ffl-r**-5KgjesnT^s. "ra*>-5, sp 

tp<D*s>tf;ln s (S PEB0)OSPfi|lc«4fl§Z 
(ns, 1 +mXMc XM t)t. &m*¥<Dis>#)\>&*) 
M t ~»#;l>m<Di'>'#fr(n s-M t)T% I^C+t'J 
7ttI(i:d55i§Z(n s-Mt, 1+mXMcXMt) 

f:oraT\ ±ies (i) £m&<o®w*&i&L. spe 

S0<Dt§KfifI^I S P (0 'o(n s)^rittflLraJ^-r 
4„ CC-pMctt> flfffl^lfilCSP*m*nT^S 

1 9T'«\ Mt=4, Mc=3t%5. ^:*5, ±I2<0I» 
iTSP( )£*tf. Z( JtUftOli, Sl>fO->y 
4<;l/##tcJ;oT«, (l+mxMcxMtlSC+t'J 
r*<, S PT-aDSi:t±|5gp.'5:v^/-ci6T'doS <> 

[0 0 2 7] ISjeSlc, SPEIl^Wn^Mfffii 
^SlHl8g2 1 IT'li, S PiEB 1 COS P&BtcfeSfl^ 
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(11) 

19 

Z(ns. (1 +mXNfcxMt)+Mc)fc, Sfflif^^^ 
#;1/*t)M t ^>#;Mtu(n s-Mt)T*l^l:^^Urtfi[ 
B*c£&fI*#Z (n s -Mt. ( 1 + mXMcXMt) + M 

c)t(om<Ds pei i otauMe^ z s p (i) o(n s)% 

hd*fffiiJISIgl5]K2 l 2i:S PEl3©^nv MI 

^■te^ai^i°iK2 i 3m ^n^n, spEi2ts 

PEI3(0S PEB«c»-r««IMI«#"e*« s PEB 

2 0«BMHB#I S P< 2 >o(n s)fcS PEB30fflHfI 
M^Z S P (3) o(n s)^SaJLTttJ^-r^ 0 £<|e]*£ /0 
tc> Tm««9ffiB8»9lsie2:±in8HI#«HnilIi]KS 
(co^tt, SPEi0HSPEi3O/WuyH 

ttffDB 220-223£, ±Mmfll9*BHttlVDB 2 

3 0-2 3 3*WtS fl ^LT, »T»«A#tBB8ttX 
EH82 2 0-2 2 3fr6M\ S PEBO OffiKfitfl^X 
CP (0, -itns)^ SPEB3<D*BIIMMI#2:C P 
< 3 >-i (n s)*-C©4fflOfflMffifi#*ffl*rr*o * 
fc. S±«S«^fflPI«SlHlK2 3 0-2 3 3fr6tt, 

S PEH0OffiBllffi<I#ZC P (0) *i (n s)*n6, SP 20 
EB30fSd§ffi{i^ZCP (3) *i (n s)$TO4fiOfl 

P^t 'JTffil/jW^ttKlcmS^S/c:^, S 
PE«*tfJH»2 8 0«WRLT^*. SPEBWttJlH] 
S&2 8 0B\ A*?nS±E04X3 = 1 2{lOfflH|{i 

LTffi^f fclslBST&So COS PEB8WJI3K2 8 0 
Ort«OIilBS«l«*H 8 tc^-r o S P ES^mialSS 2 
8 0 4«flttS S PEERESS 2 8 1 «\ <^> 30 

>#;1/©S PEBS^Nf *ftffl-rs@Bt?«0, 

2 8 2J±, SPEl^tfNt^'^h 
7yyt5/J'»m!), SPEB«^[HlB2 8 3 

s PEH^aiwoBiflHkiwrswBiaB-ea&So s 

PEIIB0S2 8 OfcArtLfc 1 2{@Ot§iH{ii{i^- 

*©**sPE««ffiHtt2 8 iteArt-r*. c 

CT% S PEBn = 0-3tcttT3 3OlfflOffifl8{iI{I 
^ZCP (n) -i(ns), ZCP (n) o(ns), KP (n) + i 

(ns)o«tft«\ ftifni^it^itt^o 

S PEB<£W(HlSg2 8 1 7**4, A*Stlfc 1 2 {KDfflfia 40 

^£*l£S PEI<0#§*aJitao *LT, S&L 
/cSPEI^Nt'^t^o C(Om. 5/ 
•»^ 2 8 2 "t?«S PEBOS^fN t**£>h7*7 
ITffiW^o fit, S PEBS«ilHlB2 8 0*^6^ 

sucm^T&o n^tc c^sPEi^sfNt^, s 

PEB^mialB2 8 1 -CfctHLTHtfjLfcS PESOS 
^Nt'fcttfc:, S PEB«SSle]SS2 8 3tcA^T£o 
fit, S PEB^HWOlHlBH^nnTV^^H^^O 
^te£rHfiST£o 50 
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[0 0 2 9] CO[sl&*^fc«Hffl30^llH** ^9 
fl»-f5yyH*ffl^TKHf* 0 09O (a) tc. H 
lOFFTlnlSSl 1^6tb^)*nSS/>#;l/a880<i^ 

SPEI<0S§Nt'-e65o — 13 9 O ( c ) Ci. > 
>#;l/*«>>*2 8 2fr6fcB*lSn£S PEi<OS^I 

llllrtO*«iOTWHtm H*.UW— F-f 

fi*7>$2 8 2 0»^Ft§ 0 S PESOS 

#0<fc?lC, (a) OF F TlHlBom^^OS PEB 
S*f{S£. (c) OS/>#;l/*^>*2 8 2*^6ffi** 
tt£ S PBBoS^ffiei— ST&o — S PESOS 

f§<Dmmmf?ti&t, B9o**ffifc:*vTtt»c* ff 

TlHlBm^fi^OS PEBS^fii:. 

2 8 2A^e>tH*sn« s PEBos^tfiite. swc-rn 

T-gtL&<&3o SPEI«BBB2 8 3Ttt, CO 
S PEB0«*0nffltt?ti£. S PEB<$ffi®&8 2 8 

1 Tttmurcs PEBos^Nf 

2 8 2-esftspEioifN t ^ttssuT^arrso 
fin^. A^^nss PEBos^offl^— ausct^fci? 

tt, ^90 (a) OS^fSi: (c) OS^ffi^-rtiTfe 
K>. SPEBOHUB*«»nTi>*cfc«ra-ro *CT, 
cn60ffl[OBi«*^ — ss/>#;i/»©n. isltn 
t K:**ci:*W9JU S PESoW^nt 

i^ctwnofit, s PEio^MJb^nt 
t^*ci:*«-rs pti*rnii#H^ta^-r^o cosp 

tt-rtl«^0»JB*H9 0 (b) tc^To 
[0 0 3 0] @8(c4oV>T, SPEiKiIHB2 8 3^ 

e»m^Lfcs pe*-rn«#tt, s/>*7i/*^>*2 8 2 

>^2 8 2^6ffi*SnTt>« S PEiOiffflNt'tc 

1 «rira^.fcffi(Nf + 1 )*\ ^y#;i/*^^2 8 2rt 
(cp- K L> ^Oi/^2K;l/»rao»ftJc«*«o cc 

TfeO. ^#;l/*»»*2 8 2**!>yb77^* 
T€>&V\> COlBOfiMiBl^ S PEB 

«:« OiS-To W±O«Bfiia^cJ:0. I37 0SPEBW 
ffile]Sg2 8 0li, S PEfiS^<DraW3b^l*ii*nTl> 
«Wir«illBte*t^TM:, Sfi^ofi^os PEBS^N 

[0 0 3 1] m7ic^T, fflHfiF«WT^IHgT*Hffli 
T^o FFTlejSl lOtll^OT*, 4fSO/^ 

ffl^}g»lHlgS^. 4fiO±K}gfI^ffiM^SLlH]SSO^T 

oiEiBtcA^T^o fit, cneotEiss^^m^^n 
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54x3=12 ®<Dismmmf%(D±T% s pianwtbiH) 
is 2 8 o tmmm<Dmgm^w&®&2 4 otcATjf 

S« COrt S PEBgtHls]SS2 8 Ot-li, ±IE<E>#IHtc 
<fc?) S PEfiWI^W^I^ii*. £«"t"©~»j)Oi/<E>s 
PBBB<D§*fN t =0~3£®tBLTttj*lf So — 3fr, 
fflHffi<Dg|S<I*§«miH]Sg 2 4 OtCfi, 1 2«£0*BKffl 
M^A^-r^tlSI^C, S PiSBSttllH]Sg2 8 0^6 
ttl^L-fcS PElOf^N t SrAJjU Sffli0^ffl©^M 

JffftiJBB 2 4 0 cDrta5«[§Igg1ittfi0IJS:H 1 0 tCSrto /0 

is i otcfc^T, mmmm^miRiBL&z 4 1 a, xjjl 
tz 1 2foigMifl«i > &, ra^tx^stife s pei 

4>#^{IN tlCftoT, §<Ifp0»>#;l/© S PEiN 
t 30 1 liOffiBMfi^aWLTttl*^* 

lel^T'feSo &*5, HI OlcfcfTfc* ^SPEBtCfl 

s pebn t©s pmmmmai&frbtiiJiztircm 
mmamts s pbebn t oiwMrettMMnaRMp 

6tti*lSftfc«BM.«*ti:» S PEIN t<0±8S&(I*f 20 
fflliSffill^tt* ^MWltl[elK2 4 2fcA*rr*o * L 

mtm, mmwia^ 2 4 2 1 lt», s?s 1 ©use 
«9<oe«fflo«a«#*wigi«s 1 4 0 t[Ricif§/£<D[Hisg 

[0032] ccomic. /Wa^Mf SP*'tl5$^ 
*Sf*ffi<DL olittof mt«iM-*c i:*«-et 

fc, 0 1 9©*-v U T«f3il;::fcttS S PEMSSto 

[0 0 3 3] Jfclc, H7lc*5ttS?aiig«:, «TO¥* 
T*mffi?%o *•*"**. 4{I<DS PfflBii»lsl^6ffi 40 
££ft5 4ffl©ffll!ffi«*?£>£T3\ ftSSfflO&iifi^ 

gaiiHigs2 5 ofcA^j-TSo isnstc spEBitmo 

S&2 8 0*>6fflA*n*SPEI»§N l*X1r?Zc 

hi ut, c<DW^m<Dmmm^mtbm&2 5 00^35 

A', SS PBEBOS PtBB8iS«s]g&fr5ttl*i SnsfflBB 
fiHI^IC P<"Mn s)?fc&A*Mtt*& Hi lOlsl 

B8fifl^BS?|5|^ 2 5 1 Ttt. A^)Lfc4<i£0tiKfifl 
9ZCP»>«(ns)«W'6. lul^ftcA^^nfcS PE 50 
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B^&^COfilN t tcSfoT, >#rt/<0S Pffi 

Bfc»J6-r I C P tN, »o(n s)ZMft? 
So fLT, fBHflNI?Stt@B2 5 1 CTWRStlfc 
SPElNt©WI§ZCP (,,,l o(ns)li, KM 

stm[iiiS2 5 2icA^-rs 0 *lt, & i ©susw©* 

<j fd^rSLmLTttj^-rso ^awmiHi^2 5 2 tt 
Ttt, m 1 (om^m<D^mm<Dmmm^Mihmm 1 5 0 

i:PUliJ«<Dlll8S«rfflv>SCi:*<-C#So ccofiltc, 
I'n-yhif SPW6SW:, 0 19O*+'J7I 

>*-^l/©g£Kfi!c#-rSC£*<, Lfrk#-Kffl 

[0034] mi (dl oummnw&,m^,2 % o«, ± 

Mttbls|gS2 5 0^e.Hi^Sn*KiOTd fri:d fdfr 
SST'doSo CiDL oSiJSHffi^Stffill8S2 6 0?(t Sg 1 

osewwoLowwfli^jimiHiisi 6otra*«cLT, 

So L o M8P«^gtHls]S& 260t LTIi> L o 

£s 0 ctDjaart^tiMis-rso'e^BS-rSo 

fcLTS P<D«Htt**&#«>L o3HJ8P(I*f»aJI=lg&2 6 
0^6tU*Lfc«iIW«^Vcont*VCO 1 7 OKA** 

nfc*ijfflim#* < *n^e.tiSo cntcj;*). LoM 

So 

[0 0 3 5] ccO^tc^HfiSCT^fflt/^Si:, Hi 90<t 
ICS P%fflV>S4 iJ vU7'<gji©«B-{c43V>Tt,, |h|W^ 
«WTS*fflV>*0 F DM^TiSmffASnS/Wn-y 

h«**fflV^T, Lo«»[»OlE«fflOKil*a*)«tti 

fflco^M^mt>^ssT*§So ^tcorzib. wiKommmt 

{cS^-TSCi:A<T-#SJ:^»c*SSai^»€>nSo s 
"Tfc, M^(0^it^^-rsci:A<T'#S<J;3tc&sa 

S5c!j*AH#c.tiSo ^SifflO^M^tB^:. iSS 

nsg0ijT'(i, s PEBc^-rsB^ra^ifiKoi^wtfi^-r 



; 
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^^«»w*iiB**n«i4 ofo»oT^*^ 
*nsgCTT*(i:, ^n-rn i o-rotc-r^o cnic# 
v\ s PK@i?ffi[H]&g4 8 o<&isiB«i«*«»r*i:» 

ic, »«*0^>#;b©S PE1N t KttiC-ra s P* 
tU7ffiB%JWJLIfl*tSS P«fi[B*afelHlB4 9 0* 
*rfcfc»W-*o Hi 3tt, *«Mi«n?fflt^*SPE«ll 
USB 4 8 0Ort«<0lElK««ffJ«:^LfcfeOT*feSo 
i/>t^'»^4 8 2(i, S PEBOS^fN t 
>h77^tS*'»?7?feSo 4 

71/FHB4 8 4Kl5v*-Sn> ^LTFFT[e]Bl i 

6«<»ft«wffl*«ti«wn, m*/-r&spEBo# 

§IN t F3tl«. ;l/ F@B 4 8 

4 6titfj*T£ S PEBoS^ffiN t tt, §S«t»0-» 
sfl;l/OS PEK##fcLT* S PEBSttle]B4 8 0O 

[0 0 3 7] S PEB&SIH1B4 8 3(4, S PEBO/i 
MOiqffilcjtr«fiUiDKKT««« c©|fflB*flHr*fc« 

£o HI 40 (a) fc s F FTBBl 1 **SW*J*n* 

U »rtOl»tt S PEiOSf Nf -eJbSo CtllCtt 
U Hi 4 0 (d) (4. ;l/FHB4 8 4^ 

e>W^^n^ S PEBO#^fiiN t T?$>£ 0 WFfcBt 

^#*r*»llffll4* S/>#;l/*-;I/FHB4 8 4^6ttJ*j 
Sft5S PSB«OS#ffiN t ;UFLTfc< 0 SP 
E«©«*onW««iEL<5l*ii*tiTV>*fc*tt, H 
1 4 0£gP#oatli:. ( a ) CD F F T IHBOtH^lI^O 

5 PEB#^fI£> (d) 0->>;P;I/*— A/FEIB4 8 

s PE«o#^owi»*^n*fc^ hi ACDtp&mcTT, 

tmic, F F TBRlBftlifOSPElOifli:, is 
VsR/l/*— /1/FHB4 8 4fr6ttJft£tl£ S PEI<?)S 
9flKi. I^lcfhT-aL4<S:5, 
[0 0 3 8] S PEB«SE]B4 8 3T?«. COSPE 
BO#^OI^IWO^n£\ S PEB^ttJIe]B4 8 1 *p6 
tH^lT* S PEB^tid^d N t ftffl^Tfcffi-rSo 

cos PEB-rnft^d n 1 4)»ffi#«*co^-o4»jdi 

■T^o S PEBSH@S4 8 3 IcXJiZtxZ S PElf 
ni^d Nttt, HMO(a) OS^ffil*: (c) OS 
#ffiO||*gLT^*OT% S PEBOHMtif tiO« 
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0tCft£Cfc*«giJLT8*a*r£o ^LT, S PEI 

a-r^o cos pi4^nfi^o&je;&H 1 40(b) 

(C^ 0 H 1 3lC:fcl/>T. S PEBffiSte]B4 8 3^6 

mjiztitcs ptt-rtiA^tt. s PEBgaiiHiB4 8 o 

o^gptctB^^n^ £ fete, s/y#;l/*— FEB 4 
8 4fcAfrr*p S Pttf tlOTH Wtf ftS/>*^/* 
— JUFHB4 8 4T*(4. ^OB$^T*4v-;b F LT^fc S 

pe§§^^ hi 40 (d) (erratic. cracm< 

w S/>*/l/JWBIfe*--;l/FLJ«*t**3»c»J«I"r*o WW 
tc. ;1/F@B4 8 4fr&, Hi 4 0 (c) 

S P(4*rnfl^Hct:0 (M t - 1 )i/>#MXMt 
o— F/*/l/X*Hi;fcU ^#;l/*!)y?4 8 2©p- 

B4 8 4ic*— ;i/Fsnai*snTo^*s pebo#*§ 

fiNtt S PEB-rnfl^d N t OApgffl(N t +d 
Nt + l)*, s/y#;i/*»)^4 8 2rttca-Ft 
£ 0 cct% dicing 1 14, a^v^o** 

20 [0 0 3 9] — 2u S'S/sK/l/*— /UFEIB4 8 4 tefcv* 
Ttt. ;l/FHES4 8 4 rtlC««l,T^£ S 

PEIifNt^ a— F/^l/X*fll*Lfcitafc:, > 
V^l^V^M 8 2^6ffl*SnfcP— F«(N t + 
d N t + l )\cm%Wx.. *OS/>#;WHBOiftflF*cf| 
coi [H]o«Sittt3T% SPEI#§ 

Oig-To tt±©*WB3li:J;!K Hi 20SPElIffl 
[h]B4 8 0(4, S PE«S#OPBH*^l*jiStiTV^ 
30 ISWHItis^TJi, SUfolI^OS PEBS^tctt 
fSLfcS P*t'J7ttBWtU*LW«. *ft, 

[0 0 4 0] ±ELfe«BffliTfflv^ S PEBTtifi 
^§dNt*4, S PEBtttUlslt8 4 8 1 tKfflbTffl^t 
&o S PEB1$WlHlSg4 8 1 OrtWOIsl»««ffJ«rH 
1 5*c5VTo H 1 20S PEBSmiHlB4 8 0tct4, S 

pmmm%m&4 i o£-Fm&mm$Mmm®&4 2 0 

fc±i^«^«BB»JnilB4 3 0*>&m**n*3oo 
40 «B*«^*X*L, ^ti^^O^SHl 30SPEB 
&ffllSB4 8 UcA^-TSo H 1 SlCfcl^T. SPEi 
^ffi(HlB4 8 1 teA*«ttfc3O0«Mffl«*?«\ 7U 
7^7D7^6 1 0-6 1 3T«^nS^7h^>*X 
^tC, S/>*/l/*tt"C)H*A*-r« 0 CCT% 30 1 

e^fflHfflfi^oittn* i *o*»-e*-r 0 *fc. 7>j 

LTBlt*7»Jy^7Dy^k«. fot, CO 
hU> ? X^rttc(4. ^tc, jg44 5/>#;l/Tl»aL 
fc. *to*T 3X4=1 2fflO«Hffl«^3yEHl«n 
50 ^ 0 



-13- 



* 
* 



25 

[0 0 4 1 ] S*PES^klHlK6 2 0(i, h53>L 

tz S PEB#^<DI^I8§l£&*<9fci60X S PEB1**X 
m^d N t ^rSttlf SIslS&T-fcSo CCIC40©7'J7 

y-7 □ -y y r-iifiSt $ n s -> y h u ^ # tciatgs ni t -> 

5 l 2 {lO)t9II8fiIfI*#£A*) U SUffl^S^OffiMffl 

'»^HcW(6t5id Ni4, S PiHS-rnfl^d N 
ttLTfflW5„ CCOfld N t tLtlt 7 

wfyay/e i o<ommmms%t>miR£tirct2te 

dNt=OtU 7U 'y^D^^ 1 3<DffllHffi<i*f 
#3fflWStt;fci:#ttdN t = 1 &Sl>8:-3fcU 7U 
•y7 p 7'D-y7°6 1 2 OfflBaMfl^tfjS^Snfc t d 
N t =2&SWi-2fcU 7'J-y77B77 , 6 1 1 <D 

mmmm^tfmtRztxtztz&d n t = 3<fcs^ti- 1 

PRBS^OWJIHftWftfclROd N t Otti*. 

v'^#;Kotag8ii*»tts-rs^cfflv^rv^ s peb# 

*§N t tf, §<l<f O-»#;l/<0 S PEfiS^Nt'lcfcf 
U dNt -»4vl/-fnT<^SC i:£r8LT^S„ ±kE 
LfcS PEB#^OWW3l*i&*«» t©SPEIfn 
«#d N t £ffl^THflS-rnfcf<fcV\, &*5, ffld N t 
lCffit>-?T + 1 %*0^.fcffi(d N t + 1 )«:S PEfi-fn 
fM^CWfS^-a-Tfetttf, 0 1 3 "7 >^ 4 

8 2 fen- h"?%fg<D+ 1 cDtoW^BS-rS C t#T-£ 

So 

[0042] cos PEB»miH]ss4 8 o*m-?2>m 1 
tsffl-?Zo s PE@mamsg4 8 o*^^?n 

SS PEB<D#*fflN t*\ S P{SB$!£|hI8S4 9 0C 
ATjTSo fl/T, S P(4B^Ih1SS4 9 Oftt, A 
^?tlfcS PEBOS^flN t icmt5-»^s 
P^-v'JTffiB^StffiU S P^-v U TtkMMmi LT 
m^J-TSo — 7j, FFTOgSl 1 cotH*KM*§&, SPtB 

g8^stiei^4 1 0 tTm&mmstemB®&4 zot± 
®mmm®mmn®&4 3 oicA^sn, s ptsB^£ 

HISS 4 9 0fr£tB7j2nS S P*f U7Mif©T 
Tj-TSo fLT, (B*Stlft300fiHiflfS, fflW 

ffloKH«^wmiaB4 4 otcA^-TSc coihswj 
oKJS«^»tBsiS4 4 ofii, m 1 (Dmrnmcommm 
<ommms%wm®& 1 4 otpitaiicLT, jasBgffl<Dgi 

BB^d fr*«iil/rai#r*o ^M»tij[5]^4 4 
0 t LTtt, flMffiORSB^ffffiSSS 1 4 0 i:Pl Dtg 
/£<0|5]?8£^<9£i:<£ffi-fSCi:tfT-£So c^sas 

*ffl<oLoBis»o-rnfl©«aiii:j*L, mz<ommm 
tmm(o$))gkt>mc>ti2> a 0 1 2<dhiis<d*&, sp 

EBS#<0I^W*M t ->>#;^WT-LA^SST'^^^ 
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SXj£tf:£So Sfc JSS!-rS4i/>^;l/£DBu?ST-§ 
lib-<;U^A#<S{t-rSi:, ^Lft S PEB#*§lc 
i"3^4LT, S PEB#^<0lim8tf3m&<&S* 
jStf&So LfrU 0 7 OtSBa^SClHlKO^Ailitc 

[0 0 4 3] 01 2lc:fc^T, BHSg{±«T<D#NiT** 
fi!6-rSo *H«i«TU:, Bffifll4>KSfl*Vtt>lsI&£ 

i/t> 0 1 <D«&mffloaSM©*§waj[5]?s 1 5 0 tmt® 

10 SSSrffll^So "rfc:*^ &i/y#>\>mc. >Uu-y MI 
^t§B8^S0K4 1 0fr£ffi7j£ttSfflllffiff^«:?aili 
«©K£B*?J|£HiiaBn 5 0tcA*jU £io£B0!l& 

s c c©^rtSttflsrr*©-e*tt-r*o com 

t^T-^So S^lii, 0 1 2T'Lo^iSSt^S"Jffll^rSSa 

20 *f gimiHlSS 4 6 0 OleIig«fiK0IJ^0 1 6 £ jjVTo 

[0 0 4 4] 0 1 6 0lsI8Sf«, WISB9S^Sn4 6 
1 ic43(j-«HR9IB«4KPbfejAA<. 06<D[DgStS^: 
So -r&fe-£, df-td fdCOSW^fifiLfc^ E 

tc, s PEB»miH]ss4 8 0A^e.m^$nss peb-t 

n<l^HT% S PEBB^oramjWUxT^SBSttS! 
»fflO«iffl9(l FOjltOtU LoBifttttfaEftL 
%l/><fc ? tcSiJWrSo W±©j^«r^tt(f, 01 6CD[@]!S 

L^lft^£Ol>i^^:*BS-rSo CO^tcLTS POtB^ffi 
50 fr£;£i6, L oSiJWI^»mielSS4 6 0frf,m7J Lfc©J 
ffllff^Vcont^rVCO 1 7 0 (cATTTS ^\<D^M 

88£&^!&&lc|H]$8£-t!:SC i:A^T-#So 
[004 5] CtOfillC #Hfi60!Kc*J^Tfc, ++'J7 

40 l o «»»©-rnB«iaK» s 2 <vnm 

Wfcra«oj»*««f§6n*. *Hfiae>Jt?a, s peb 

U-^;l/^A#<a{k-rSt, S PEBS*§©fctiiTgl9 
A^^L. S PEB##<Ol5|^7b^n*<*SX^fe 
So LfrU m2fDHSSPO07<7DfflBllil?glHl^(DSt 
«rA*SlcM?>L. ®B****«lclB/J^#**#ftJ» 

salens. &*5, ±eo*su»e>J«. ^n^-'ns* 

50 W^#x7?^:8}iH^L^l^(sl^fi)t?:fflt.>T{!FiJ^Lrc(i:i@ 
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^^^/hT*t5o m 1 (Dmmmicisvz® 1 otsi 

[oo4 6] ztz, ±mco&mMm<Dm.WT'i^ mmm 
mmco&m-znm-rz <t •? tc u t &^<d{±bji e> ^ 

So ^tcs P^ffl^S^+VT^jg^ii^ ApgC-TSS 
P**UT©*&;V'>&<&S/cA&. A*jLfc§{I+0 
>#;l/tOfflgB<lfl^rcttT^ < , ^cfaZlcmffi? S 

i/^J;3{cLTt|pI«<D5«!iS^#SCi:A^T'#So £ 
1. 5*WrtT'^.5Ci:?r<S^L.T8«B^L/co Lfr 

m®mmn®&(Dm*m>p-? 0 fit, cp^u 

7S5Ui SP + t'JTotO+t'JTZ #fc*ttT<D** 
U 7K2«-*«im»I*i: 2 *£*t±©*"* 'J 7tc*tr 

[0 0 4 7] #fflB€tt^Ofi4iffl[«r^m-r5lc 
^co. V~[ I I I 2 + I Q 1 2 ]lc<};oTiE6tK:jgi|Bfii 

fc*, *ao (i 1 1 + 1 q 1 ) fc«ki> 

5Huai<oS (1) toZmOAnHtfevT, ±«8&<5Wi 

"TSo ZVfctb. WS«DC P*-v 'J7S5«^I4S P* 
+ 'J7»^ (1) <DZ<,<OhQWttmM-tZ&?lc 
■?Z><Dff&$iL^o &*5, ^2<OHSa0iJi:^3<O||)5EfifiJ 
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wojaa^WBiKians^^fCx c p**^tts p<ota 
\cm*%ft3b2> tab. s p mm^comm^ 1 £&^t* 4 

S„ LfrU TMCCfOlWt'J7*S 
/0 itS PfeSWiC PO*-vUT2js:iSttcjt^T'>^l/\ * 

0, »i:L<£V\, ft*5. TMCC§W 
SJf^fi, TM C Cf D B P S K^ilJnT^5f; 
46, 9 0fi*a**tt«Ka**a-e#4t^c:i:*#* 

Liaiss^fiSt-rs^^feSo ¥fic®.mmm<D&mm 
±<otm-ctt. &m\sL&<nmmzm>mic±itrzo u 

[0 0 4 8] 

^o ^corzub, mmic&t>itrz**v7mm*tk^-t 
tc-y-rt, ffljftfcaixfc** u 7-^jg^riitc^-rs 

/^i/gtot^-'Tfe, ^*ft»j^<> iiicts^-rsc 

JO fc^T'tS5ft^f#P.nSo 
[SffiOSmftKJH^] 

[0 1 ] l o^iS3$-rn«idtiiHiss»B 1 
[02] *Km<DWn<DmmmT*m^c>*i2>**<)7m 

[03] *fgH^mi<O*SSfifiJco1SKi«»«rSiWrS0 

im 4 ] *?gB^o^ 1 <Dmmm<Dum&m<DWimmmt 

[0 5] *KWV>m 1 (D^SS0ij£Offll@^fflcO^Mfi#^: 

[0 6] *fgB^o^ 1 <r>mi&m<DL o&mm^mn®& 

^t7P7 ^0 

[0 7 ] *5g0flco L o JB&»-?ntttU(slH4>£ 2 cO^lflg 
fiajt0«^^-r^n -y *0 
[0 8 ] 2 cDfgfiEfiflJcO S P EBW(±ilHlKcOlsI 

[0 9 ] *fgB^<D^ 2 coHJgfflJ© S P BHB(SSiiaS«®j 

[0 10] *^<7)^2<73||)5{ifi?lJcDlEiiffl<O^S(I#» 
50 aUHl^O^fiK^-rrD-y *0 
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mm<omi&^irya -y ?m 
[013] *$tw(om3<Dnmm<Ds p&wmm®&<D 

0§M»J5;it7n y ^0 

[014] 3 (o^sscto s p &mummm<D 

[0 1 5] 3 <^nsiffij© s PEB^tbmssw 

«flSc^-T^a y ^0 
[0 1 6] #5gB£<DSg 3 ©llffiWD L oM«A^0ttlEI 

[017] #5£BE©fg 1 coHi5Sfiaj<DfflBlj||g[aI^(Dftfi<0 

[01 8] B*cO«!±ffi7 ? -f->*^;b«lj^73Stc*3tJ5 + 
> * >J T«jg«rgttWra«^0 
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